Guhong Injection promotes fracture healing by activating Wnt/beta-catenin signaling pathway in vivo and in vitro.
Guhong Injection (GHI), composed of aceglutamide and safflower aqueous extract, has been applied to the clinical treatment of orthopedic diseases, but the relevant mechanism by which GHI exerts effects on bone remodeling has not been reported. In the present study, we investigated the effects of various concentrations of GHI (2.5, 5 and 10 ml/kg) in accelerating rat tibia healing progress by observing haematoxylin and eosin (HE) stained sections, detecting the activity of bone metabolism biochemical markers such as bone morphogenetic protein-2 (BMP-2), transforming growth factor-beta (TGF-beta), osteocalcin (OC) and C-terminal crosslinking telopeptide of type Ⅰ collagen (CTX-1) in rat serum, as well as measuring the expressions of collagen I (COL-1) and collagen II (COL-2) in rat tibia. Also, we investigated the effects of different concentrations of GHI (30, 60 and 90 μl/ml) on the proliferation and differentiation of osteoblasts (OBs) through proliferating cell nuclear antigen (PCNA), alkaline phosphatase (ALP) and type I collagen (COL-1). At the same time, the expression of important factors of Wnt/beta-catenin signaling pathway including Wnt-3a, beta-catenin, disheveled-1 (Dvl-1), glycogen synthase kinases-3beta (GSK-3beta), lymphoid enhancing factor-1 (LEF-1) and axis inhibition protein-2 (Axin-2) after GHI intervention was detected by quantitative real-time PCR (q-PCR), immunohistochemistry and Western blotting. In vivo, rats of tibia fracture model treated with intraperitoneal injection (ip) of GHI had more mature fibroblasts, as well as shorter period formation of new bone. The levels of BMP-2, TGF-beta and OC in rat serum were significantly up-regulated, while the level of CTX was down-regulated. After 4 weeks of drug treatment, the level of COL-1 in the rat tibia increased, but there was no significant change in the level of COL-2. In vitro, after drug intervention, the number of OBs increased significantly, the activities of PCNA, ALP and COL-1 were enhanced. Treatment with GHI increased the mRNA and protein expression of Wnt-3a, beta-catenin, Dvl-1 and LEF-1, and decreased the expression of mRNA of Axin-2 and GSK-3beta. All results demonstrate that GHI accelerates the proliferation of OBs and shortens the recovery time of bone structure, and the Wnt/beta-catenin signaling pathway is involved in the regulation process.